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ABSTRACT
We present a catalog of periodic stellar variability in the “Stripe 82” region of the Sloan Digital
Sky Survey (SDSS). After aggregating and re–calibrating catalog–level data from the survey, we ran a
period–finding algorithm (Supersmoother) on all point–source lightcurves. We used color selection to
identify systems that are likely to contain low–mass stars, in particular M dwarfs and white dwarfs.
In total, we found 207 candidates, the vast majority of which appear to be in eclipsing binary systems.
The catalog described in this paper includes 42 candidate M dwarf / white dwarf pairs, 4 white–dwarf
pairs, 59 systems whose colors indicate they are composed of 2 M dwarfs and whose lightcurve shapes
suggest they are in detached eclipsing binaries, and 28 M dwarf systems whose lightcurve shapes
suggest they are in contact binaries. We find no detached systems with periods longer than 3 days,
thus the majority of our sources are likely to have experienced orbital spin–up and enhanced magnetic
activity. Indeed, twenty–six of twenty–seven M dwarf systems that we have spectra for show signs of
chromospheric magnetic activity, far higher than the 24% seen in field stars of the same spectral type.
We also find binaries composed of stars that bracket the expected boundary between partially and
fully convective interiors, which will allow the measurement of the stellar mass–radius relationship
across this transition. The majority of our contact systems have short orbital periods, with small
variance (0.02 days) in the sample near the observed cutoff of 0.22 days. The accumulation of these
stars at short orbital period suggests that the process of angular momentum loss, leading to period
evolution, becomes less efficient at short periods. These short–period systems are in a novel regime
for studying the effects of orbital spin–up and enhanced magnetic activity, which are thought to be
the source of discrepancies between mass–radius predictions and measurements of these properties in
eclipsing binaries.
Subject headings: binaries: eclipsing — stars: low-mass, brown dwarfs
1. INTRODUCTION
Over the last decade, advances in information technol-
ogy have enabled larger and more ambitious astronomical
surveys, which have provided more survey area, photo-
metric depth, and wavelength coverage than in the cu-
mulative history of astronomy. The largest surveys have
imaged the entire observable sky, generally in multiple
passbands but only for a single epoch. Other surveys
imaged smaller portions of the sky repeatedly in order
to resolve temporal variability in the Universe. Future
surveys promise to merge both of these capabilities into
broad synoptic surveys that will image the entirety of
the available sky multiple times. The large etendue (AΩ)
and fast temporal resolution (10–15s) of next generation
surveys will provide novel insights into the temporal be-
havior of the Universe, as well as more accurate colors
for non–variable objects through repeat observations.
One forerunner to these next–generation surveys is the
Sloan Digital Sky Survey (SDSS; York et al. 2000), a
photometric and spectroscopic survey whose most re-
cent data release (DR7; Abazajian et al. 2009) includes
single–epoch imaging of approximately 104 square de-
grees. The flux densities of detected objects are mea-
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sured almost simultaneously in five bands (u, g, r, i,
and z; Fukugita et al. 1996) with effective wavelengths of
3551 A˚, 4686 A˚, 6166 A˚, 7480 A˚, and 8932 A˚, 95% com-
plete for point sources to limiting magnitudes of 22.0,
22.2, 22.2, 21.3, and 20.5 per exposure. The associated
photometric catalogs contain brightness, color, shape,
and positional information for more than 3× 108 unique
objects. These extensive data have enabled exciting
investigations into the intrinsic properties of low–mass
stars. The average colors (Hawley et al. 2002; West et al.
2005; Bochanski et al. 2007b; West et al. 2008), abso-
lute magnitudes (Bochanski 2008), spectral features
(Hawley et al. 2002; Bochanski et al. 2007b) and lumi-
nosity and mass functions (Bochanski et al. 2010) of
these ubiquitous stars have all been extensively exam-
ined with SDSS data. Other studies have used these stars
as tracers of local Galactic structure (Juric´ et al. 2008;
Bochanski et al. 2010) and kinematics (Bochanski et al.
2007a; West et al. 2008; Ivezic´ et al. 2008; Fuchs et al.
2009; Schmidt et al. 2010; Bond et al. 2009). Studies on
the temporal behavior of M dwarfs have included exami-
nations of chromospheric variability (Kruse et al. 2010),
flare rates (Kowalski et al. 2009; Hilton et al. 2010) and
periodicity (Bhatti et al. 2010; Blake et al. 2008).
Eclipsing M dwarf systems are particularly valuable
because they provide the opportunity to measure the
masses and radii of the stars through spectroscopic
radial–velocity followup. Current M dwarf stellar evolu-
tion models do not match physical properties measured
from known eclipsing systems, with the models system-
2atically underpredicting the radius of these stars at a
given mass (e.g. Baraffe et al. 1998; Ribas 2006). Several
explanations have been proposed to explain this discrep-
ancy, typically relying on enhanced magnetic activity due
to coupling of the stellar rotation with the system orbital
period. Elevated activity may also arise due to the lack
of disk locking early in the angular momentum evolution
of close pairs, which allows the individual stars to ro-
tate much faster (and generate stronger magnetic fields)
than individual low–mass dwarfs (Artymowicz & Lubow
1994). Elevated magnetic activity should lead to in-
creased coverage by star spots in the stellar photosphere;
polar spot systems covering 35% of the star with a mod-
erate contrast ratio have been shown to both be plausible
and to cause systematic overestimates of the true stellar
radius in eclipsing binary studies (Morales et al. 2010).
The enhanced magnetic field may also suppress convec-
tive turbulence (and thus heat transfer) to the surface of
the star, requiring the stellar radius to increase to main-
tain its luminosity (Lo´pez-Morales 2007; Chabrier et al.
2007). If caused by orbital coupling, these effects should
become less pronounced for stars with long orbital pe-
riods and thus large semi–major axes (unless they are
already rapidly rotating due to their youth). There-
fore, eclipsing systems with a range of orbital periods are
needed to quantify these effects. To date, most known
eclipsing M dwarf systems have been discovered with
short orbital periods, < 10 days, where spin–up due to
orbital coupling is expected to be strong (Mazeh 2010).
An additional transition in the mass–radius relationship
might be expected at the boundary between partially
and fully convective stars (Mullan & MacDonald 2001;
Baraffe et al. 1998), requiring the discovery of faint stars
across this transition (expected near spectral types M3–
M4) to characterize it empirically. With these goals in
mind we have undertaken a data mining study on a pho-
tometric database of SDSS Stripe 82 to identify low–mass
eclipsing binary systems.
2. THE STRIPE 82 DATABASE
While the majority of SDSS imaging resulted in a sin-
gle epoch of data, imaging of SDSS Stripe 82 was un-
dertaken during commissioning (starting in 1998) and
repeated intermittently throughout the survey. Stripe
82 covers 300 deg2 of the SDSS footprint, with −60◦ <
α < +60◦ (20 h to 4 h in right ascension, RA) and
−1.267◦ < δ < +1.267◦ in declination (Dec). Stripe 82
was imaged every clear night for 3 months of the year as
part of the SDSS-II Supernova Survey from 2005–2007
(Frieman et al. 2008). In contrast to the main survey,
supernova observations were taken in non–photometric
conditions, making recalibration of these data a neces-
sity (Ivezic´ et al. 2007). The primary science driver was
the discovery and characterization of Type Ia super-
novae to study the equation of state of the dark energy
revealed by precursor supernova surveys (Riess et al.
1998; Perlmutter et al. 1999). As described in Sako et al.
(2008), great care was taken to reject non supernova–
like phenomena during the real–time portion of the sur-
vey. While this led to a very high (90%) photometric
Ia typing and targeting efficiency, it also meant that the
majority of the transient phenomena have not yet been
studied in detail. Targeted studies of these foreground
events have shown that the Stripe 82 data are rich with
new and interesting phenomenology. Particular cases in-
clude discoveries of a new AM Canum Venaticorum sys-
tem (Anderson et al. 2008), new ultracool and halo white
dwarf systems (Vidrih et al. 2007), and a new class of
inner Oort Cloud objects (Kaib et al. 2009). Studies of
subsets of the Stripe 82 data have been undertaken by
Sesar et al. (2007), Bramich et al. (2008), Watkins et al.
(2009), Bhatti et al. (2010), and Sesar et al. (2010).
We have followed the prescription of Ivezic´ et al. (2007)
in recalibrating the publicly available Stripe 82 dataset.
The resulting MySQL database currently holds observa-
tions from 600,727 9′ × 13′ fields acquired during 251
observing runs. The earliest run was taken as part of
commissioning science on 1998/09/19, while the latest
run was acquired as part of the Supernova Survey on
2007/10/19. The database includes 204,527,387 single–
epoch 5–band source measurements, with correspond-
ing PSF magnitudes, celestial coordinates, and effective
times of observation. These individual observations are
clustered using the OPTICS (Ankerst et al. 1999) algo-
rithm into [7,913,421; 4,793,517; 1,418,977] objects with
temporal lightcurves containing at least [3; 10; 50] obser-
vations. Higher order statistics are also available for each
lightcurve (mean, median, standard deviation, skew, kur-
tosis, χ2 per degree of freedom).
The measured zeropoints of Stripe 82 images have
an RMS of 0.009, 0.004, 0.003, 0.003, 0.004 magnitudes
in the u, g, r, i, z bands, respectively, about the SDSS
standard photometric system. This reflects the qual-
ity of the absolute calibration of the data. The pho-
tometric scatter about the median for bright stars (be-
tween 15th and 17th magnitude in a given passband),
which reflects the systematics inherent in the photome-
try, is 0.025, 0.024, 0.014, 0.016, 0.020 magnitudes for the
u, g, r, i, z bands, respectively. This relative calibration
is slightly worse than that derived from the subset of the
data analyzed in Sesar et al. (2007). However, the larger
number of photometric measurement used here (205 mil-
lion vs. 34 million for Sesar et al. (2007)) were acquired
over a larger range of observing conditions, many of them
during the SDSS-II Supernova Survey. The ability to
maintain ∼ 2% relative calibration with such a large en-
semble of data enables new avenues of precision astron-
omy.
2.1. Period Estimation
We searched for periodicity in all Stripe 82 lightcurves
having more than 10 epochs using the 1024–node
“Athena” computing cluster at the University of Wash-
ington. We used the variable–span Supersmoother4 al-
gorithm of Riemann (1994) for period estimation (see
also Oh et al. 2004). For a given period estimate,
Supersmoother implements running linear smooths of
the data at multiple span lengths, using a localized cross–
validation to determine the optimal span. Period esti-
mates are then ranked by the sum of absolute residuals
about each optimally smoothed model, with the ”best”
period yielding the smallest residuals. Supersmoother
is able to uncover a variety of lightcurve shapes because
it makes no explicit assumptions about the underlying
shape of the curve, except that when folded it be smooth
4 Available upon request
3and continuous. Since the algorithm does not return an
explicit uncertainty (or false alarm probability) on the
period, we used the fact that we have multiple constraints
on the true period from the g, r, and i–band lightcurves
(which typically have the smallest photometric errors).
We addressed each passband’s data separately, applying
Supersmoother to the entire calibrated lightcurve. The
derived periods in the g, r, and i data are referred to as
Pg, Pr, and Pi. We only considered the best period, as
determined by the sum–of–absolute–residuals, for each
of the three passbands.
We used concordance between the periods returned in
each of the 3 passbands to make an assessment as to
the true period (if any) in the data. We required one of
the following three matching criteria be met before we
considered the object a periodic candidate:
• The standard deviation of Pg, Pr, and Pi is less
than 10−5 times their average value;
• A similar test as the one above but applied to each
period modulo the minimum of the three periods
(to account for period aliasing);
• The standard deviation of two of the three values
of Pg, Pr, and Pi is less than 10
−4 times their
average value. This allowed us to diagnose cases
where Supersmoother returned an aberrant period
for one of the lightcurves, or when the “correct” pe-
riod was reported as the second or third best for
one of the lightcurves.
As an additional step, we rejected those lightcurves
where the matched period was longer than 365 days, or
was within 0.01 days of the single–day sampling alias.
These criteria resulted in a manageable number of peri-
odic candidates (103) that could be investigated through
visual inspection.
2.2. Color Selection of our Catalog
We have chosen to focus here on the extraction of peri-
odic variability for low–mass stellar systems. The photo-
metric calibration of our database allows us to accurately
select low–mass systems based upon their mean colors5.
We outline the two sets of color selection criteria below.
2.2.1. M dwarfs
We selected likely M dwarf systems using a mean–
color selection criteria of r − i > 0.5 and i − z >
0.3 (Bochanski et al. 2007a). This initial cut returned
3,301,051 objects. Using the period concordance tests
described in Section 2.1, we selected 1,387 candi-
date periodic systems. Finally, a visual inspection of
these lightcurves (Section 2.3) resulted in 203 candidate
M dwarf systems. In addition, we further identified 42 of
these systems as likely M dwarf / white–dwarf pairs using
the color–selection criteria (u − g < 1.8 ) of West et al.
(2004).
5 For completeness we note that we do not apply an extinction
correction before the color selection defined below. Therefore some
de–reddened colors listed in Table 1 are slightly outside the color
selection criteria defined in Section 2.2.1 and Section 2.2.2.
2.2.2. White Dwarfs
We made a separate, independent set of cuts to identify
systems with white dwarf components : u − g < 0.7
and g − r < 0.5 (Ivezic´ et al. 2007) . Objects passing
both these cuts and the cuts of Section 2.2.1 are likely to
be M dwarf/white–dwarf pairs (e.g. Smolcˇic´ et al. 2004).
We found 421,682 objects that passed this basic color
test, 172 that passed our period selection criteria, and
only seven that passed visual inspection. Four of these
are unique from the M dwarf sample.
2.3. Visual Inspection
For each system that passed our period criteria, we
folded the lightcurve at that period and visually in-
spected the phased data. This helped to reject spurious
systems, as well as to classify the nature of the variabil-
ity. We used the continuity of the folded lightcurves,
with respect to the photometric error bars, to ascertain
if the system is periodic.
During this process we noted that some returned pe-
riods were obvious aliases of the true period; for ex-
ample an eclipsing system with two different depth
minima folded at half its period will have a bimodal
lightcurve in eclipse. We therefore report here the pe-
riods that resulted in two maxima and minima in the
folded lightcurves. We thus expect that our periods rep-
resent the maximum system period.
3. CATALOG OF PERIODIC VARIABLES
Table 1 provides a summary of the 207 systems found
in this process6. Each object is identified using a unique
designation derived from its mean right ascension and
declination (J2000). We also derive the error–weighted
mean r–band magnitude and the mean colors of the sys-
tem using all measurements. We have de–reddened each
observation using the extinction maps of Schlegel et al.
(1998), since the majority of systems are presumed to lie
beyond the dust layer (Marshall et al. 2006).
We offer a qualitative assessment of each phased
lightcurve in Table 1. Lightcurves with grade A (21 out
of 207) are the best candidates, with complete and even
phase coverage, and a smooth folded lightcurve shape.
Lightcurves with grade B (115 / 207) are typical can-
didates, with some gaps in the phase coverage leading
to some uncertainty in the overall lightcurve shape, but
with enough coverage that the periods are likely correct.
Lightcurves with grade C (71 / 207) are lower S/N can-
didates, with noisy lightcurves and larger–than–average
gaps in phase coverage. These will require additional
photometric follow–up for period confirmation; however
they are included here due to the suggestive shape of the
phased lightcurves.
3.1. Comparison with Bhatti et al. (2010)
Recently Bhatti et al. (2010) published a catalog of the
0 hour < RA < 4 hour portion of Stripe 82, with par-
ticular attention paid to periodic variability. They find
32 eclipsing or ellipsoidal binaries in this region of sky
(Table 2; Bhatti et al. 2010), only 11 of which pass our
6 Data are available at
http://www.astro.washington.edu/users/becker/dataRelease/stripe82Periodic/
4Figure 1. r–band lightcurves for the four objects where our
periods do not agree with the Bhatti et al. (2010) periods. In each
panel, the top lightcurve shows the data folded at the periods
derived in this analysis. The bottom lightcurve shows the data
folded at the Bhatti et al. (2010) periods, with an 0.5 magnitude
offset added for clarity. We show the folded lightcurves for two
oscillations. For all four objects, both sets of folded lightcurves are
generally coherent; however the periods derived in this analysis
appear to result in lightcurves showing fewer outliers. This is
verified by undertaking a Fourier analysis of the folded lightcurves;
in all cases the χ2 for lightcurves folded at the periods derived
here are smaller, suggesting our periods are the correct ones.
color–selection criteria. The remaining 21 are not in-
cluded in our analysis due to their average colors. How-
ever, to compare with the Bhatti et al. (2010) results,
we manually performed our Supersmoother analysis on
these 21 objects. Table 3 compares our period estimates
for both classes of objects – those that pass our color
cuts, and those that do not. We list our derived periods
along with ratios of the periods found in the two studies
(recall that periods here have been aliased to result in
lightcurves with two maxima/minima, and are expected
to represent the maximum likely period for the system).
For four of the objects listed in Table 3, our anal-
ysis found a period that was not an exact match to,
or an alias of, the Bhatti et al. (2010) period. Fig-
ure 1 shows the folded r–band lightcurves of these
four objects : SDSS J003042.11+003420.2, SDSS
J035300.50+004836.0, SDSS J000845.39+002744.2, and
SDSS J023621.96+011359.1. For each panel, the
lightcurve resulting from the periods derived in this anal-
ysis is shown on the top, and the lightcurve folded at
the Bhatti et al. (2010) period is shown below with a
+0.5 magnitude offset added for clarity. Both datasets
appear to show the overall coherence expected of a pe-
riodic lightcurve folded at its correct period. However,
the top set of lightcurves (resulting from our periods)
show fewer outliers. We quantify this by undertaking
a Fourier decomposition of the lightcurves using Equa-
tion 1 (defined in Section 4.2) and comparing the χ2
between the model fits to the datasets folded at the
two periods. This comparison yields χ2Bhatti − χ
2
Becker =
[7; 119; 355; 217] for r–band Fourier decompositions
of SDSS [J003042.11+003420.2; J035300.50+004836.0;
J000845.39+002744.2; J023621.96+011359.1], respec-
tively. This verifies that our periods are ones best sup-
ported by our data.
For five of the objects, our analysis failed to find
Figure 2. g, r, and i–band lightcurves for four objects found
in our analysis but not in the Bhatti et al. (2010) analysis.
Each panel shows the three passbands of data folded at each
object’s period, listed in Table 1. Top–to–bottom the lightcurves
appear in the order i, r, g, except for the blue system SDSS
J025403.75+005854.2 in which the order of the lightcurves appears
reversed. For SDSS J030304.48+004809.4 the secondary minimum
near phase 0.5 is barely detectable, but is most apparent in the
i and z–band (not shown) data. We show two oscillations of
each lightcurve. The top 2 lightcurves were manually graded as
A–quality lightcurves, SDSS J032325.85+010634.9 as B–quality,
and SDSS J030304.48+004809.4 as C–quality (Section 3).
consistent periods in the g, r, and i–band data. For
three of these, the Bhatti et al. (2010) period is found
as the second–best period. For the other two, we do
not find the Bhatti et al. (2010) period in the top 3
periods, for any passband. This includes the eclipsing
binary from Becker et al. (2008), which was originally
discovered in data from the Two Micron All Sky Sur-
vey (Skrutskie et al. 2006) and also found in the Stripe
82 catalog of Bhatti et al. (2010). Our corresponding
lightcurve only shows one data point per eclipse mini-
mum, and thus we were unable to derive an orbital pe-
riod. This is evidence that the Bhatti et al. (2010) data
and ours differ both in calibration and in content.
Finally, we examine those objects not contained in the
Bhatti et al. (2010) sample. With our color cuts, we find
60 periodically variable objects between 0 h < RA < 4 h.
Of these, only eight are found by Bhatti et al. (2010). We
have checked that the 52 missed candidates do not cor-
respond to stars identified by Bhatti et al. (2010) as RR
Lyrae or δ Scuti, and have verified from our lightcurves
that the objects appear truly periodic. We display the
folded g, r, and i–band data for four of these objects
in Figure 2. Bhatti et al. (2010) estimate ∼ 55% effi-
ciency at recovering known input periods. Since we find
a factor of 7–8 times more periodic variables in the same
sample that they analyzed, its likely that the discrepancy
arises due to differences in internal photometric calibra-
tion procedures, along with differences in our respective
period–finding algorithms. We estimate our own period
recovery efficiencies below.
3.2. Efficiency of Period Recovery
To assess the uncertainties on Supersmoother’s best–fit
periods given the particular properties of Stripe 82 data,
including sampling rate and photometric error bars, we
undertook a Monte Carlo simulation to determine our pe-
5Figure 3. Contours showing the efficiency of period recovery as a function of lightcurve period P and amplitude A, for sinusoidal variables
in the brightness range 19.0 < r < 19.5. The left panel shows the recovery fraction under the matching criterion
∣
∣Pfit − Pinput
∣
∣ < 10−5.
The right panel shows these results when the matching criteria are tightened to
∣
∣Pfit − Pinput
∣
∣ < 10−6. The recovery is effectively the
same except for at longer periods, where the objects have gone through fewer oscillations during the Stripe 82 observing window. The
solid contours show the 5%, 50%, and 95% recovery efficiency when only the best–fit period is considered. The dashed contours reflect
a loosening of the matching criteria to also define as matches cases where Pfit is a 2–times alias of Pinput. This is most important for
moderate amplitude lightcurves, and at the shorter periods.
Figure 4. Contours showing the efficiency of 5% (left) and 95% (right) period recovery as a function of period, amplitude, and source
brightness, using the matching criterion of
∣
∣Pfit − Pinput
∣
∣ < 10−5. If we include fitted periods that are double the true period, which an
observer is likely to recognize as an alias upon lightcurve folding, we are able to extend 5% recovery ∼ 0.02 mag smaller in amplitude, and
95% recovery ∼ 0.05− 0.1 mag smaller in amplitude, at a given source brightness.
riod recovery efficiency. We first defined brightness bins
between r = 18 and r = 22 in steps of 0.5 magnitudes, to
assess the impact of source brightness and photometric
error on period recovery. Within each magnitude bin,
we randomly selected 100 stars from the database whose
intrinsic lightcurves have a reduced χ2 < 1, where this
random selection allows us to define an average lightcurve
sampling across the Stripe 82 region.
We next defined a range of shapes, periods, and ampli-
tudes to study. Given the breadth of lightcurve shapes
allowed in eclipsing systems, we decided to limit our anal-
ysis to sinusoidal lightcurves for its computational sim-
plicity, meaning our analysis is likely optimistic for the
detached sample, especially those lightcurves spending
small fractions of their duty cycle in eclipse. We investi-
gated sinusoidal lightcurves having a range of periods P
between −2.15 < log(P ) < 0.445 (0.007 to 2.786) days in
steps of ∆ log(P ) = 0.1. We also investigated a range of
amplitudes A for the lightcurves with −2 < log(A) < 0.2
(0.01 to 0.63) magnitudes, in steps of ∆ log(A) = 0.2.
For each object, we modified the r–band lightcurve with
the variability imprint defined by each combination of
period and amplitude, defined as ∆ r = A sin(2piφ+ϕ).
Here φ is derived from the epoch of observation T as
φ = T/P − T//P , where the // operation generates the
integer portion of T/P . The variable ϕ was generated
randomly and represents a shifting of the zero point of
the lightcurve.
We ran each modified lightcurve through
Supersmoother and compared the recovered period
with the known input period. We show the results
for the bright end of this sample (19 < r < 19.5) in
Figure 3. For each combination of P and A, this figure
shows the fraction of the 100 input stars whose period
6was recovered to within 10−5 days (left panel) and 10−6
days (right panel). The solid contours at 5%, 50%, and
95% recovery are for comparing the best–fit period to
the true period, while the dashed contours includes the
additional fraction of fitted periods that were 2–times
aliases of the true period. In the latter case, an observer
is likely to recognize upon period folding that the fitted
period is an alias, and classify the lightcurve as periodic.
The surface shows nearly 100% period recovery at high
amplitude (A > 0.2 mag) below 0.5 days. At periods
longer than 0.2 days this efficiency falls rapidly when
the matching criteria are tightened from 10−5 days
to 10−6 days. This is understandable as at longer
periods the objects go through fewer oscillations during
a given temporal window. By including aliased–by–2
periods, we can extend this recovery down to A > 0.09
magnitudes. We are not likely to recover any periodic
lightcurves with amplitudes smaller than 0.02 mag at all
periods.
We examine how this matching degrades as the source
brightness is decreased in Figure 4. In the left panel we
plot the 5% recovery contours for 5 of the magnitude
bins, and in the right panel the 95% recovery contours,
for exact period matches. On average, if we also consider
aliased–by–two periods we can extend the 5% recovery
level 0.02 magnitudes smaller in lightcurve amplitude,
and the 95% recovery level 0.05−0.1 magnitudes smaller
in amplitude, at a given source brightness. The over-
all efficiency profiles suggest that the dearth of objects
in our catalog with periods longer than ∼ 1 day may
plausibly be explained by our low period recovery effi-
ciency at these long periods, at all source brightnesses.
Similarly the lack of systems fainter than r = 20.5 may
be explained by a precipitous drop in efficiency at all
but the largest amplitudes. Our high efficiency at bright
magnitudes cannot alone explain our larger yield from
the Stripe 82 data compared to the Bhatti et al. (2010)
analysis.
4. CLASSIFICATION
In Table 2 we provide rough classifications of all sys-
tems, in order to help enable photometric or spectro-
scopic follow–up observations.
4.1. Spectral Type
We found SDSS DR7 (Abazajian et al. 2009) spectra
for 29 of our objects, including 27 whose spectra indi-
cate they contain at least one M dwarf member. All
but one of the M dwarf systems (26 of the 27; 96%)
show signs of chromospheric magnetic activity (as traced
by Hα emission). This is considerably higher than the
magnetic activity rate seen in the field (24%, West et al.
2004) for a similar distribution of spectral types. This
high rate of magnetic activity confirms previous results
from close binaries, as compared to their field counter-
parts (Silvestri et al. 2006).
We next used the mean system colors, as well as
the spectra when available, to estimate spectral types.
The results are given in Table 2. The Color Class is
an estimate of the spectral type of the system using
broad–band colors and the color–spectral type relations
of Kowalski et al. (2009). Systems with u − g < 1.8
are labeled with a “+WD”, indicating a white dwarf
companion (West et al. 2004). The objects with spec-
tra were typed using the Hammer software described in
Covey et al. (2007), resulting in our Spectral Class esti-
mation. The Color and Spectral classes typically agree
to within 1 subtype.
4.2. Binary Type
We evaluate the lightcurves under the assumption that
each is an eclipsing binary system with two minima in its
lightcurve. The standard classification scheme for eclips-
ing binary systems uses the following categories:
• EW : W UMa–type (classical contact) binaries
where both stars are surrounded by a common con-
vective envelope (Lucy 1968). Primary and sec-
ondary eclipse depths are typically similar in depth
due to the constant effective temperature of the en-
velope.
• EB : EW–type binaries with different eclipse
depths. The archetype is β Lyrae. However this
particular lightcurve shape may result from a va-
riety of physical configurations, including semi–
detached binaries or thermal relaxation oscillations
in EW systems (Flannery 1976).
• EA : Detached binary stars, where both objects are
contained completely within their respective Roche
lobes.
Pojmanski (2002) has defined an empirical means of
separating these systems into analogous classes describ-
ing the geometry of the system, through the use of
a Fourier decomposition of the folded lightcurve. His
classes are EC (contact, analogous to EW systems), ESD
(semi–detached, analogous to EB), and ED (detached,
analogous to EA). We performed a decomposition of the
g, r, and i–band lightcurves of the form
m(φ)=A0 −
4∑
i=1
Aicos(2piiφ+ ϕ) +Bisin(2piiφ+ ϕ)(1)
Here A0 represents the mean brightness of the system,
φ corresponds to the phase, and ϕ is a nuisance param-
eter defined such that the model has minimum bright-
ness at ϕ = 0. We use the Pojmanski (2002) poly-
gons defining the EC, ESD, and ED regions in the two–
dimensional space of Fourier coefficients A2 and A4, as
displayed in Figure 5. Additionally, Rucinski (1997) pro-
vides a discriminant between contact and detached sys-
tems through the relationship A4 = A2 ∗ (0.125 − A2),
shown as the dashed line in Figure 5. Objects lying above
this line are more likely to be in contact, while objects ly-
ing below this are more likely to be detached. We use this
boundary to provide asterisked classifications for contact
(EC∗) and detached (ED∗) systems laying outside the
polygon boundaries of Pojmanski (2002). We note that
the Pojmanski (2002) regions overlap, and thus our ob-
jects may receive more than one classification per pass-
band. Classifications per passband for all objects are
given in Table 2.
5. RESULTS
We emphasize that the strength of this catalog is not
solely in the number of eclipsing binary systems found,
7Figure 5. r–band Fourier components A2 and A4 for our
periodic sample. Typical uncertainties on A2 and A4 in the
Fourier fits are ∼ 0.02 − 0.03 magnitudes, as estimated by the
non–linear minimizer MINUIT. The three patches correspond to
the contact (EC), semi–detached (ESD), and detached (ED)
boundaries as defined by Pojmanski (2002). For those systems
that lie outside these regions, classification occurs using the dashed
line of demarcation between contact (EC∗) and detached (ED∗)
of Rucinski (1997).
but that through color and spectral–typing they have
been verified to contain low–mass stellar components.
We examine in detail subsets of our data below, for those
systems whose classifications agree in the g, r, and i–
band data.
5.1. ED M dwarf Systems
Table 2 contains 59 systems whose colors are consis-
tent with being M dwarfs, inconsistent with having a
white dwarf companion, and whose lightcurves shapes
in g, r, and i are consistent with the detached classifi-
cation (ED or ED∗) of Pojmanski (2002) and Rucinski
(1997). This increases by a factor of several the num-
ber of published detached candidate systems (however
see also Shaw & Lo´pez-Morales 2007). Such systems are
needed to examine the mass–radius relationships of low–
mass stars (Section 1).
Only 11 stars in this subsample have orbital periods
greater than 1 day, with the maximum period being 2.76
days for J003841.29+010756.0. There are only 2 data
points in eclipse for this system, and we have classified
this as having a C–quality lightcurve. There is however
coherent out–of–eclipse variability that leads us to in-
clude this system in our sample. Since all our M dwarf
ED systems have short orbital periods, they are likely
being spun–up through orbital coupling, and their radii
influenced by the enhanced magnetic field. This sam-
ple also contains 7 systems classified as M4–M5, which
are expected to be fully convective (Burrows et al. 1993;
Mullan & MacDonald 2001). Their mass–radius rela-
tionship is expected to be less affected by convection–
related orbital coupling effects, but may still be affected
by enhanced spot coverage (e.g. Morales et al. 2010).
5.2. EC M dwarf Systems
Twenty–eight of the M dwarf lightcurves have shapes
that suggest they are in contact configurations (EC or
EC∗, as defined in Section 4.2). This is a surprising
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Figure 6. Cumulative distribution of orbital periods derived
for the subset of our systems that have the colors of M dwarfs,
no evidence for white dwarfs in either their u − g colors or in
spectra (if available), and whose lightcurve shapes in the g, r,
and i passbands are in concordance about being in contact (red,
solid line) or detached (blue, dashed line) configurations, using
the classification schemes of Pojmanski (2002) and Rucinski
(1997). Our contact systems show a significant pile–up between
−0.65 < log(P) < −0.58 (0.22 and 0.26 days). We contrast this
with the distribution of contact binary periods derived by Rucinski
(2007) based on All Sky Automated Survey (ASAS) data (black,
dashed line). These represent earlier–type stars, and are typ-
ically found at longer periods than our M dwarf–classified sample.
outcome given the lack of such systems in the literature.
The shortest period eclipsing M dwarf system verified so
far, BW3 V38 (Maceroni & Rucinski 1997) with a period
of 0.1984 days, is shown to be highly distorted but not
in contact. Thus we caution that while our lightcurve
shapes may yield a EC/EC∗ classification, our systems
may not be physically in contact, and will require fur-
ther study for any definitive statements. However, the
short periods of these systems are consistent with their
sinusoidal lightcurves, both of which indicate a compact
binary configuration.
Our period distribution for EC/EC∗ systems demon-
strates a steep cutoff near 0.22 days (log P = -0.65), a fea-
ture seen in period distributions of earlier–type contact
systems (e.g. Paczyn´ski et al. 2006). There is however
one notable difference: the vast majority of our binaries
(24 / 28) are accumulated near this period cutoff, with
an RMS of 0.02 days. These 24 candidates all have A
or B–graded lightcurves, as described in Section 3. In
addition, 22 of them are brighter than r = 19, where our
efficiency analysis in Section 3.2 shows that the median
mis–fit in period at amplitudes larger than A = 0.016
mag (a condition matched by all objects) is less than
10−6 days, meaning the presence of this peak is estab-
lished at high significance.
Thus, our sample of periods has a far smaller variance
than is seen in the AFGK spectral–type contact binary
population (Rucinski 2006), and densely populates the
short period end of the distribution. We display in Fig-
ure 6 the distribution of periods for our contact (red, solid
line) and detached systems (blue, dashed line). It is clear
that the majority of contact systems are found at shorter
periods than the detached sample. We also show the
contact binary period distribution derived by Rucinski
(2007) using all–sky bright–star data (ASAS contact bi-
8nary sample; black, dashed line), which spans the ap-
proximate spectral types from A–K. Compared to the
earlier–type, bright–star periods, our systems are found
at much shorter periods on average.
Stepien (2006) has proposed a lower limit on the total
mass of current–day contact systems of ∼ 1M⊙, based
upon the 0.22–day cutoff seen in previous survey data.
Contact systems with less total mass than this are not
expected to be seen, since their evolutionary timescales
to Roche lobe overflow are longer than the age of the
Universe. Our observed accumulation of M dwarf pe-
riods near this cutoff supports evolutionary processes
where angular momentum loss becomes less efficient at
shorter orbital periods, which then suppresses the evo-
lution to even shorter period systems. Interestingly, two
EC/EC∗–classified systems have periods less than 0.2
days, SDSS J200011.19+003806.5 (0.1455201 days) and
SDSS J001641.03-000925.2 (0.1985615 days). Of these
two, SDSS J001641.03-000925.2 has the higher quality
lightcurve and a detailed study of this system is forth-
coming (Davenport et al., in preparation).
We have matched each of these 24 objects with the
nearest simulated lightcurve from our efficiency analy-
sis in magnitude, period, and amplitude and find that
most of the objects were expected to be detected at
high (≥ 90%) efficiency, with the exceptions of SDSS
J035856.16+004010.2 (66%), and SDSS J202617.44-
003738.6, J202247.66-002902.4, and J231823.93-004415.2
(77%). Using the efficiency per object to weight the sam-
ple, we find 0.087 EC–type M–dwarf binaries per square
degree over the nominal magnitude range 14 < r < 21.5.
5.3. ED M dwarf/White Dwarf Systems
Forty–two systems have blue colors (in u − g) consis-
tent with having a white dwarf component, and red colors
(in r − i and i − z) consistent with having an M-dwarf
component. Eleven of these are classified as being de-
tached type ED/ED∗. Most of these ED–classified sys-
tems have longer periods (0.4− 0.9 days) than expected
for current cataclysmic variable (CV) systems (e.g. Fig-
ure 9 of Howell et al. 2001). The consistency between the
lightcurve shapes (suggesting detached systems) and the
periods (suggesting pre–CV and thus pre–contact con-
figurations) lends support to our interpretation of the
systems.
Wide (detached) CV–progenitor systems should cur-
rently have low mass accretion rates, with heating
(if any) of the accretor occurring through light par-
ticle winds as opposed to streaming accretion (e.g.
Szkody et al. 2003). Multi–wavelength follow–up of
these systems should be able to resolve the nature of
any active accretion (Szkody et al. 2008).
5.4. EC M dwarf/White Dwarf Systems
Ten systems have colors and shapes consistent with
being a contact (type EC/EC∗) M dwarf / white dwarf
binary. These appear to be eclipsing CV systems (e.g.
Howell et al. 1997, and references therein). All but
two of the 10 EC systems (J233538.33-002927.3 and
J234309.23-005717.1) have periods less than 0.26 days,
well within the period range expected for early CV sys-
tems (Kolb 1993). The shortest of these, J013851.54-
001621.6 (Becker et al., in preparation), has a period of
0.072765 days, below the “period gap” expected from
CV evolution models (Howell et al. 2001) and where the
majority population of the current CVs are thought to
reside (Howell et al. 1997). The EC lightcurves are too
sparsely sampled to allow us to constrain the properties
of any accretion–related effects such as hot spots. How-
ever, the average lightcurve color–variations in u− g for
these EC–classified systems (< ∆(u− g) >= 0.09 mags)
is larger than in the EC systems that have no indications
of white dwarf companions (< ∆(u− g) >= 0.03 mags).
5.5. Systems With No Evidence of M dwarfs
Four of the systems pass our white–dwarf selection cri-
teria, but do not pass our M dwarf selection criteria.
Of the four, SDSS J212531.92-010745.8 has previously
been studied by Nagel et al. (2006) who concluded that
it has a pre–degenerate hot (PG 1159–type GW Vir)
primary and faint M dwarf secondary being irradiated
by the primary. Their derived orbital period is exactly
0.5 times ours, indicating that our requirement of folded
lightcurve shapes with two minima has led to an alias
in our period estimate. We note that the lightcurve of
SDSS J025403.75+005854.2 is extremely similar, and is
a promising candidate for another PG 1159–type system.
6. DISCUSSION AND CONCLUSIONS
We have described a data–mining effort to extract pe-
riodic stellar variability from the SDSS Stripe 82 dataset.
The power of this catalog lies in multi–color, time–
domain photometry that enables characterization of the
components and systems, as well as precise period esti-
mates. To emphasize the immediate utility of these data,
we have focused here on periodic variability of low–mass
stars. We detect 161 eclipsing systems whose light is
dominated by a red, M dwarf component, 42 systems
composed of an M dwarf white dwarf pair, and four sys-
tems whose light is dominated by a white dwarf member
with no evidence of an M dwarf companion. We have
additionally used the shape of the lightcurves to clas-
sify the geometrical nature of the binary (contact, semi–
detached, detached) using the classification schemes of
Pojmanski (2002) and Rucinski (1997).
Overall, the systems at the shorter periods have folded
lightcurves that are classified as “contact”, while the
longer–period systems tend to have lightcurves classified
as “detached”. We emphasize that the processes of de-
termining the period, and of determining the geometric
system configuration through Fourier decomposition of
the folded lightcurve, are entirely independent stages in
the analysis. While the classification of any given sys-
tem may be uncertain, requiring additional photometric
and spectroscopic follow–up, our independent classifica-
tion processes generally give good agreement.
We have run an efficiency analysis to estimate our re-
covery of variable star periods over a range of magni-
tudes, periods, and amplitudes. This process was only
undertaken for sinusoidally–shaped lightcurves, meaning
it is not strictly appropriate for the detached sample.
Even for this subset of shapes, the required processing
time was substantial, and required a compute cluster to
undertake in a reasonable amount of time. We gener-
ated 243000 fake lightcurve, each of which took of order
10 minutes to process through Supersmoother searching
all possible periods longer than 0.007 days. This amounts
9to 4.6 CPU–years of processing time for this trivial shape
set. To additionally explore the recovery efficiencies for
the detached sample, with a range of eclipse frequencies,
depths, and durations, would amount to an enormous
computational undertaking.
The initial aim of our investigation was to provide ad-
ditional systems to study the mass–radius relationship of
M dwarf systems in binaries. However, the majority of
our detached systems are in the “typical” short–period
configuration of published eclipsing M dwarf systems,
and are thus not likely to resolve the origin of the mass–
radius discrepancy, since this requires a longer lever–
arm in orbital period than our catalog provides. The
optimal set of data to address the source of the mass–
radius discrepancy should include both short period and
long–period systems, to study the degree to which or-
bital spin–up affects convection and/or star spots and
thus the stellar radius. The study of mass–radius rela-
tions at the transition from partially to fully convective
stars (around M3–M4) may help to shed light on the role
convection plays in this process. Our catalog provides 7
systems classified as M4–M5, which should also be useful
in this regard.
The most unexpected component of the catalog is the
number of classical “contact” (EW–type) lightcurves.
M dwarf systems physically in contact are not expected
since the predicted time to Roche lobe overflow is longer
than the Hubble time (Stepien 2006). The period distri-
bution of these systems does suggest that they are follow-
ing the same dynamical pathway as earlier spectral type
contact systems, having the steep cutoff at 0.22 days that
is seen in other surveys. However, the variance of the pe-
riod distribution in low–mass binaries is far smaller than
seen for earlier spectral type stars. This “pile up”at 0.22
days suggests that period evolution is becoming far less
efficient as the orbital period decreases. Study of these
extreme, highly coupled, systems will help constrain the
degree to which orbital spin–up affects the stellar radius
at the shortest periods. If such effects are larger in sys-
tems with shorter periods, it will impact stellar evolution
and mass–loss models that predict the timescale to Roche
lobe overflow. Using our efficiency analysis, we estimate
a density of 0.087 such systems per square degree, over
the brightness range 14 < r < 21.5.
Our M dwarf / white dwarf sample includes both close
and wide eclipsing CV–type systems, which should probe
a range of mass transfer rates and the resulting heating
of the white dwarf component. We also detect one known
PG 1159–type system, with a second (new) system show-
ing similar–type variability.
Substantial amounts of observing follow–up, both pho-
tometric (to more tightly constrain the periods and shape
of the lightcurves) and spectroscopic (to constrain radial
velocities and to more thoroughly understand the stellar
atmospheres), are needed to fully realize the potential
of this catalog. We approximate the total amount of
spectroscopic follow–up time needed to map radial ve-
locity (RV) curves for all 207 systems, using the Magel-
lan Echellette (MagE) spectrograph as our benchmark
instrument. Integrating for 1500 seconds with MagE
(R = 5000) yields a signal-to–noise of approximately
50 at r = 19, sufficient for ∼ 5 km/s uncertainties
per radial velocity point. If we require 5 RV measure-
ments per system, strategically placed near the times
of quadrature, this integrates to 1.5 × 106 seconds, or
nearly 54 8–hour nights of follow–up. This requirement
highlights the interplay between the enormous discovery
space enabled by wide–field surveys, and the commensu-
rate demands on spectroscopic follow–up resources. We
encourage the community to study these systems, and
note that the many–orders–of–magnitude larger catalogs
expected in the near future from time–domain surveys
such as Pan–STARRS (Kaiser et al. 2002) and LSST
(LSST Science Book 2009) will even further tax our lim-
ited abilities for spectroscopic follow–up.
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Table 1 Summary of the 207 periodic variables in SDSS Stripe 82. We list
the mean r–band magnitude and mean colors of the system, de–reddened
using the prescription of Schlegel et al. (1998). We provide our derived period
for the system, defined such that the folded lightcurve has two maxima and
minima. We also provide a quality estimate of the folded lightcurve,
described in Section 3.
Name r u− g g − r r − i i− z Period (days) Quality
SDSS J195954.01-002031.4 18.01 2.04 1.11 0.53 0.26 0.1975559 A
SDSS J200011.19+003806.5 17.28 1.79 1.31 1.37 0.72 0.1455201 B
SDSS J200022.52+010142.2 18.40 1.88 0.99 0.46 0.27 0.2250255 B
SDSS J200126.50-010932.7 17.71 1.79 0.89 0.40 0.18 0.2841651 B
SDSS J200215.36+001131.4 15.69 2.12 0.93 0.38 0.24 6.0435586 B
SDSS J200237.30+000335.4 17.62 2.13 1.24 0.66 0.37 0.9902033 B
SDSS J200352.35+003621.5 17.70 2.13 1.18 0.58 0.33 2.4448330 B
SDSS J200432.38+001041.3 19.34 1.18 0.96 0.39 0.20 0.2590820 B
SDSS J200526.79-003355.3 18.93 1.64 1.41 1.10 0.59 0.5333477 B
SDSS J200537.23-004700.7 18.92 0.95 1.06 0.73 0.44 0.3035355 B
SDSS J200733.65-003802.4 20.29 1.20 1.45 1.15 0.61 0.2866160 B
SDSS J200939.56+004111.2 16.38 2.37 1.08 0.43 0.22 0.2423517 A
SDSS J201031.94-010752.5 16.21 2.28 1.16 0.52 0.27 0.2682265 B
SDSS J201210.97-001437.5 18.71 1.92 0.87 0.42 0.21 0.2937543 C
SDSS J201316.07+004530.8 17.59 2.22 1.24 0.68 0.41 1.0106292 C
SDSS J201359.32-003536.5 19.20 1.32 0.94 0.40 0.20 0.2330079 B
SDSS J201532.52+010620.9 17.28 1.96 1.36 1.45 0.72 3.3104552 C
SDSS J201629.55-005837.7 17.88 1.95 1.06 0.43 0.24 0.2198742 A
SDSS J201920.65-010418.5 17.28 2.09 0.93 0.45 0.27 0.3779489 C
SDSS J202005.83-000153.6 19.07 1.64 1.03 0.43 0.26 0.2279430 B
SDSS J202054.31+011515.0 19.25 1.61 1.28 0.93 0.48 0.2585596 B
SDSS J202149.34+002125.3 18.75 1.84 1.02 0.44 0.24 0.2365252 B
SDSS J202247.66-002902.4 18.55 1.96 1.08 0.50 0.31 0.2352012 B
SDSS J202401.30+000910.2 14.90 2.15 1.05 0.41 0.20 0.2545827 A
SDSS J202428.40+004009.2 17.42 1.87 1.24 0.82 0.41 1.2406823 C
SDSS J202443.23-000729.2 18.51 1.82 1.15 0.63 0.42 1.2556512 C
SDSS J202445.58+001743.7 17.92 1.80 0.99 0.42 0.23 0.3062025 A
SDSS J202449.56-000729.3 16.12 2.06 0.95 0.39 0.24 0.8550228 B
SDSS J202510.30+004747.7 19.66 1.42 1.12 0.49 0.27 0.2355685 B
Continued on Next Page. . .
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TABLE 1 – Continued
Name r u− g g − r r − i i− z Period (days) Quality
SDSS J202518.82-010200.4 16.68 2.14 0.96 0.42 0.29 7.1900371 B
SDSS J202617.44-003738.6 18.56 1.87 1.36 0.79 0.46 0.2257140 B
SDSS J202651.76-003452.6 17.86 2.03 1.01 0.40 0.20 0.2190038 A
SDSS J202928.30-011327.8 18.82 1.55 0.94 0.33 0.18 0.2622347 B
SDSS J203240.64-011527.6 19.80 1.71 1.20 0.67 0.40 0.2854194 B
SDSS J203314.24-000523.1 17.78 2.15 1.32 0.62 0.34 0.3628127 A
SDSS J203400.96-000222.4 16.71 2.29 1.06 0.42 0.24 0.8461972 C
SDSS J203421.16+011013.2 19.22 1.79 0.99 0.48 0.26 0.6169044 B
SDSS J203454.94+002959.4 16.65 2.04 1.25 0.63 0.34 0.2883654 B
SDSS J203513.10-005239.2 18.95 1.68 1.03 0.51 0.31 0.4541513 C
SDSS J203521.96-011413.5 18.64 1.88 1.09 0.46 0.26 0.2225604 A
SDSS J203528.19+001908.1 20.27 0.84 0.68 1.34 0.76 0.3697745 C
SDSS J203940.39+001326.7 16.27 2.08 1.24 0.62 0.36 0.2376598 B
SDSS J204138.75+000835.4 19.67 1.32 1.11 0.64 0.41 0.9376321 B
SDSS J204218.17-005222.2 20.37 1.55 1.30 1.37 0.74 0.4097680 B
SDSS J204308.35-001153.3 17.06 2.38 1.11 0.51 0.28 0.2344230 A
SDSS J204323.64+000355.0 19.74 1.59 0.99 0.48 0.30 0.6359970 C
SDSS J204409.16-010355.6 18.93 2.08 1.22 0.52 0.29 0.2050373 B
SDSS J204427.38+000608.9 20.30 0.94 1.30 0.73 0.40 0.7156987 C
SDSS J204928.66-000945.3 18.58 1.92 0.95 0.48 0.29 0.7313443 B
SDSS J204959.44-005341.4 19.07 1.84 1.24 0.65 0.39 1.0175109 C
SDSS J205129.61+010656.4 19.13 1.73 1.36 0.61 0.34 0.4845315 B
SDSS J205321.73+001536.4 16.78 0.74 0.89 1.04 0.60 0.1789707 A
SDSS J205322.16-004918.9 19.29 1.75 1.30 1.06 0.58 0.8545925 C
SDSS J205329.31-001234.3 17.71 2.41 1.18 0.63 0.41 2.6139056 C
SDSS J205435.12+003300.9 18.53 2.05 1.34 1.17 0.64 0.3399066 C
SDSS J205438.11-005241.9 19.06 2.31 1.15 0.49 0.28 0.2321992 C
SDSS J205511.92-002309.3 20.03 1.51 1.43 1.31 0.69 0.2819485 B
SDSS J205632.59-005627.1 16.71 2.43 1.35 0.93 0.49 1.2392850 C
SDSS J205703.28+000945.9 18.83 1.83 0.93 0.47 0.28 0.2987312 C
SDSS J205814.56-010306.0 17.92 2.39 1.34 0.77 0.44 3.5761782 C
SDSS J205826.23-003202.4 18.12 2.19 1.29 0.53 0.29 0.9907401 C
SDSS J205836.60-001949.6 17.49 2.22 1.27 0.72 0.41 0.2129114 C
SDSS J210023.58-004204.1 16.89 2.43 1.16 0.51 0.30 0.7742631 C
SDSS J210302.06+001218.3 20.53 0.79 1.33 0.66 0.42 0.5113666 C
SDSS J210343.88+000303.2 16.44 1.66 1.26 1.01 0.58 0.2051351 C
SDSS J210454.18-004653.5 18.31 2.22 1.39 1.04 0.57 0.9508488 B
SDSS J210558.05-002420.9 18.63 1.92 1.18 0.61 0.38 0.5108677 B
SDSS J210616.41-003934.5 15.47 2.40 1.15 0.47 0.26 0.2237032 A
SDSS J210637.43+001249.8 20.24 1.03 1.19 0.61 0.38 0.2284199 A
SDSS J210726.81-003231.1 16.86 2.41 1.24 0.63 0.39 0.2540927 A
SDSS J210750.98-000011.8 15.79 2.33 1.27 0.72 0.41 0.4890171 B
SDSS J210803.61+001817.0 17.80 2.30 1.22 0.58 0.32 0.1799428 B
SDSS J210959.44+000054.9 18.16 2.13 1.19 0.60 0.38 0.7262478 C
SDSS J211314.48+000946.0 15.14 2.27 1.06 0.51 0.31 0.9566921 C
SDSS J211343.89+004544.3 18.50 1.90 1.31 0.99 0.53 0.5042300 C
SDSS J211428.41-010357.2 18.26 0.00 0.08 0.61 0.51 0.8211951 C
SDSS J211447.03-002902.1 19.38 1.87 1.27 0.81 0.47 0.2354735 C
SDSS J211529.11-001859.6 19.86 1.57 1.44 1.32 0.72 0.6589625 C
SDSS J211552.58+010820.5 20.39 0.72 1.32 1.33 0.70 0.4595826 C
SDSS J211710.61-003141.2 17.51 2.46 1.45 0.89 0.49 0.0723023 C
SDSS J211735.06+000744.4 17.50 2.32 1.41 0.94 0.52 0.1381198 C
SDSS J211752.59-001203.3 19.02 1.92 1.04 0.55 0.34 0.3087562 C
SDSS J212203.13-010053.3 17.41 2.46 1.30 0.73 0.45 0.7910802 B
SDSS J212257.90-003639.9 19.33 1.99 1.42 0.93 0.54 0.2226377 B
SDSS J212317.32+001452.8 19.85 1.56 1.43 1.09 0.59 0.8694058 C
SDSS J212323.18+001239.8 18.91 2.00 1.12 0.64 0.44 4.1407657 B
SDSS J212404.80+002456.9 18.70 2.02 1.37 0.82 0.46 0.8317383 B
SDSS J212404.88-000103.6 19.29 2.20 1.42 1.65 0.92 1.6968390 B
SDSS J212459.14+005441.1 19.60 1.16 1.40 1.51 0.80 2.1732331 B
SDSS J212531.92-010745.8 17.59 -0.45 -0.23 -0.07 -0.09 0.5796356 A
SDSS J212723.59-005210.8 17.00 2.26 1.44 1.56 0.85 0.7943670 B
SDSS J212806.16-001458.9 19.22 1.80 1.37 1.27 0.72 0.4491180 C
SDSS J212834.81+004127.6 17.94 1.93 1.45 1.55 0.85 0.7699017 B
SDSS J212923.44+005652.6 14.53 2.40 1.23 0.57 0.32 0.9478636 B
SDSS J213102.62+003132.6 18.96 1.79 0.97 0.48 0.31 0.6537385 C
SDSS J213113.99-005125.4 18.63 2.14 1.20 0.54 0.33 0.3490403 B
SDSS J213217.11-004923.2 16.70 2.47 1.24 0.65 0.39 0.3178997 B
SDSS J213604.35+010304.2 19.14 1.80 1.45 0.63 0.36 0.1421261 B
SDSS J213651.60+010245.5 19.26 1.92 1.13 0.56 0.39 1.3008586 B
SDSS J213804.17+001240.6 19.64 1.59 1.42 1.06 0.59 0.8985627 B
SDSS J214043.65-010713.0 18.73 -0.19 1.46 1.64 0.89 2.7627724 B
SDSS J214049.37+010814.0 17.69 2.31 1.16 0.55 0.31 0.6428419 B
SDSS J214109.00+011114.4 19.41 1.79 1.02 0.54 0.35 0.3958882 C
SDSS J214426.03+004517.0 17.09 2.32 1.19 0.54 0.29 0.2345329 A
SDSS J214439.75+011215.7 18.54 2.03 1.00 0.52 0.33 0.3094293 B
Continued on Next Page. . .
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TABLE 1 – Continued
Name r u− g g − r r − i i− z Period (days) Quality
SDSS J214559.50+005714.2 16.43 2.23 1.12 0.48 0.26 0.3949126 B
SDSS J214617.64+004536.1 20.13 1.31 1.41 0.91 0.50 0.5050460 B
SDSS J214758.26-001130.6 18.49 2.21 1.23 0.64 0.41 0.4132894 B
SDSS J214824.41+005847.1 16.81 2.28 1.26 0.79 0.44 0.8080211 C
SDSS J215136.74-001400.6 17.90 2.23 1.30 0.57 0.32 0.2349285 B
SDSS J215248.73-011012.1 18.98 1.51 1.48 1.53 0.82 1.3631094 C
SDSS J215258.38-005309.3 19.24 1.72 1.20 0.56 0.32 0.2328584 B
SDSS J215802.85+002643.3 18.59 2.09 1.27 0.68 0.39 0.6656878 C
SDSS J215811.08+002246.9 15.15 2.14 1.02 0.48 0.28 0.4949717 C
SDSS J215934.50+005652.7 19.36 1.71 0.93 0.47 0.30 0.6059072 B
SDSS J222234.92-001655.0 19.42 1.66 1.46 1.39 0.74 4.2820836 B
SDSS J222348.84-005332.6 18.33 2.18 1.06 0.54 0.33 0.2880042 B
SDSS J223019.23-001155.1 17.67 2.34 1.32 0.67 0.39 0.3691831 B
SDSS J224718.54+001741.0 17.17 2.27 1.43 0.83 0.46 0.2697419 B
SDSS J224836.22+005707.6 17.82 2.18 1.38 1.11 0.61 2.4625131 B
SDSS J230032.79-002318.0 20.04 1.32 1.37 0.93 0.53 0.2866570 B
SDSS J230037.41+003159.7 19.20 1.88 1.49 1.03 0.56 0.3844287 C
SDSS J230039.13+004952.7 18.79 1.63 1.37 1.40 0.80 0.7852108 C
SDSS J230134.00-001912.0 15.99 2.37 1.14 0.49 0.29 0.5526236 B
SDSS J230257.39+005011.4 19.64 1.69 1.38 0.81 0.48 0.3594605 C
SDSS J230524.26+004746.8 18.42 2.17 1.26 0.64 0.36 0.6843911 C
SDSS J230608.92+001142.3 18.65 2.09 1.26 0.70 0.43 2.1694002 C
SDSS J230713.29-011437.1 20.24 0.02 0.32 0.00 0.16 0.6659821 C
SDSS J230939.86+010417.0 16.40 2.23 1.38 1.04 0.58 1.5547550 B
SDSS J231437.24-011212.8 15.31 2.41 1.19 0.59 0.36 1.2260650 B
SDSS J231611.41+005151.1 17.01 2.17 1.41 1.44 0.77 0.9049369 B
SDSS J231823.93-004415.2 19.15 1.98 1.29 0.74 0.42 0.2175166 B
SDSS J231901.29+000319.2 17.84 2.32 1.24 0.62 0.40 0.3300759 C
SDSS J232055.10+002745.3 16.90 1.86 1.39 1.19 0.66 0.2353853 B
SDSS J232122.34-001928.7 18.14 2.24 1.16 0.50 0.28 0.5190213 B
SDSS J232326.66+000309.9 18.96 2.02 1.25 0.64 0.39 0.5951980 B
SDSS J232641.19+004744.1 15.62 2.13 0.97 0.50 0.33 0.7668645 B
SDSS J233408.77+002704.4 19.12 1.96 1.42 0.84 0.47 0.2355482 B
SDSS J233538.33-002927.3 19.07 1.25 1.52 1.81 1.04 0.9763013 B
SDSS J234309.23-005717.1 20.17 1.58 1.40 1.35 0.76 1.1236505 B
SDSS J234541.84+002621.1 19.07 1.67 1.48 0.68 0.39 0.3930952 B
SDSS J234809.83-003156.4 17.16 2.48 1.36 0.68 0.40 0.4207058 B
SDSS J235320.34+001614.1 18.28 2.03 1.44 1.42 0.78 0.9562803 B
SDSS J235540.00-000343.0 18.59 2.15 1.34 0.95 0.53 0.4870803 B
SDSS J000308.69+000749.0 18.55 2.25 1.44 1.33 0.72 2.2890031 B
SDSS J000436.67+010537.6 19.53 1.36 1.34 1.33 0.74 0.9291190 B
SDSS J000753.50+001759.7 17.63 2.31 1.40 1.01 0.58 0.4243976 A
SDSS J000906.42-000753.1 19.12 1.96 1.47 0.89 0.49 0.7608881 B
SDSS J001641.03-000925.2 16.36 2.55 1.33 0.64 0.34 0.1985615 B
SDSS J002836.99-004514.9 15.11 2.41 1.20 0.59 0.35 0.2579071 A
SDSS J003023.53+001432.7 17.39 2.25 1.41 1.34 0.72 1.3186429 C
SDSS J003034.05+003916.9 17.70 2.06 0.99 0.50 0.30 0.3197141 C
SDSS J003042.11+003420.1 19.10 1.95 1.50 1.14 0.63 0.3718388 B
SDSS J003316.30-001752.2 16.56 2.44 1.44 1.30 0.70 1.1820390 B
SDSS J003322.03-005552.6 17.60 2.45 1.37 0.79 0.45 0.8624634 B
SDSS J003628.06-003124.8 19.22 0.03 0.02 0.66 0.60 0.4096298 B
SDSS J003841.29+010756.0 17.49 2.33 1.31 0.79 0.49 2.7614820 C
SDSS J005506.78-005702.4 16.22 2.29 1.39 1.33 0.75 0.2524701 B
SDSS J005705.17+000704.7 19.06 1.81 1.37 1.40 0.76 0.8858173 C
SDSS J005841.71+011337.8 18.40 2.22 1.38 0.71 0.40 0.6555093 B
SDSS J012119.10-001949.9 15.50 2.49 1.22 0.51 0.27 0.2072812 A
SDSS J013125.14-011100.1 18.51 2.25 1.50 1.29 0.70 0.6207617 B
SDSS J013155.94-004224.7 16.34 2.70 1.55 1.83 1.02 0.3511764 C
SDSS J013851.54-001621.6 17.43 1.71 1.41 1.77 1.00 0.0727650 B
SDSS J015940.00+010328.4 20.04 1.48 1.43 0.67 0.41 0.3377942 B
SDSS J020448.41+011052.2 15.77 2.21 1.35 0.78 0.43 0.3188949 B
SDSS J021121.56-003808.3 17.79 2.39 1.32 0.71 0.43 0.6236612 B
SDSS J022548.47+004907.1 17.18 2.24 1.11 0.50 0.30 1.5676510 B
SDSS J023614.59-002814.4 19.13 1.86 1.46 1.33 0.74 0.8038365 C
SDSS J023857.17-000428.9 18.69 2.27 1.36 0.99 0.53 0.2804496 C
SDSS J024013.79-003759.7 18.68 2.20 1.21 0.65 0.41 0.3457496 C
SDSS J024053.10+005944.9 18.66 2.25 1.24 0.56 0.32 0.4839048 B
SDSS J024319.19-010218.1 18.70 2.08 1.45 1.51 0.84 3.8409523 B
SDSS J024446.51+003653.2 18.25 2.15 1.05 0.51 0.33 0.2968753 B
SDSS J024835.93+010520.2 18.73 2.00 1.42 1.31 0.72 0.8475098 C
SDSS J024843.68-010055.3 18.23 2.31 1.32 0.63 0.36 1.1436785 C
SDSS J025331.12-000226.0 19.34 1.86 1.32 0.89 0.48 1.1706181 C
SDSS J025403.75+005854.2 17.42 -0.54 -0.61 -0.42 -0.37 2.1744163 A
SDSS J025828.09+004758.7 17.99 2.15 1.43 0.89 0.50 0.4856080 B
SDSS J025953.33-004400.2 19.29 0.73 1.18 1.05 0.71 0.1441834 B
SDSS J030304.48+004809.4 16.99 2.30 1.25 0.64 0.41 0.4412123 C
Continued on Next Page. . .
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TABLE 1 – Continued
Name r u− g g − r r − i i− z Period (days) Quality
SDSS J030402.15+004551.4 16.66 1.51 1.43 2.03 1.13 2.5850529 B
SDSS J030834.42+005835.2 19.47 1.91 1.12 0.47 0.27 0.2708025 B
SDSS J030856.55-005450.7 17.42 1.56 1.20 1.24 0.69 0.1859601 A
SDSS J031151.73-000123.6 18.90 2.02 1.32 1.19 0.66 1.1066820 C
SDSS J031442.23+001030.3 17.89 1.79 1.26 0.61 0.34 0.2365776 B
SDSS J031708.46-005846.1 17.49 2.41 1.39 0.72 0.41 1.0233606 B
SDSS J031820.88-003131.0 17.25 2.38 1.42 0.98 0.57 0.6381190 C
SDSS J031858.28+002325.6 18.65 -0.55 -0.60 -0.41 -0.34 7.0480973 B
SDSS J032048.68+003234.0 16.19 2.05 1.01 0.48 0.28 1.4682549 C
SDSS J032325.85+010634.9 15.57 2.27 1.33 0.64 0.36 0.3297024 B
SDSS J032413.10+000441.7 18.72 1.89 1.24 0.56 0.30 0.3066937 B
SDSS J032515.05-010239.7 18.43 2.18 1.46 1.00 0.56 0.3945195 C
SDSS J032949.17-001240.8 19.77 1.38 1.36 0.58 0.36 0.3919553 B
SDSS J033031.37-000137.5 15.35 2.33 1.33 1.42 0.75 1.6782523 C
SDSS J033513.80+004252.8 18.82 0.63 0.92 0.67 0.40 0.5473870 B
SDSS J033606.30+004959.4 16.98 2.32 1.23 0.58 0.37 0.3383779 C
SDSS J034302.81+010935.6 14.49 2.00 0.94 0.39 0.21 0.6119363 B
SDSS J034748.36+002604.6 18.21 1.78 1.44 0.87 0.45 1.0726766 B
SDSS J035003.61+000311.4 18.51 1.51 1.25 0.91 0.53 0.2407845 B
SDSS J035300.50+004835.9 19.30 1.30 1.30 1.13 0.60 0.1605031 B
SDSS J035325.66+000220.3 15.01 2.09 1.06 0.53 0.27 0.8541573 C
SDSS J035856.16+004010.2 18.06 1.42 0.75 0.30 0.12 0.2246616 B
SDSS J040034.93-003816.2 14.07 2.00 0.88 0.33 0.15 0.2561826 A
SDSS J040054.13+005743.8 19.32 0.75 0.62 0.27 0.08 0.2147133 C
SDSS J040104.52-004409.8 13.89 1.93 0.84 0.39 0.17 0.7604045 C
SDSS J040111.09-002959.1 18.46 1.37 1.03 0.41 0.22 0.3500603 C
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Table 2 System classifications for all 207 of our periodic objects. Mean
colors are used to estimate a Color–based classification using the M–dwarf
color–spectral type relationships of Kowalski et al. (2009). Systems with
u− g < 1.8 also likely contain a white dwarf (WD). Twenty–nine of the
systems have spectra available from SDSS, and are used to make a Spectral
classification using the software of Covey et al. (2007). Finally, we use the
folded lightcurve shape–based methods of Pojmanski (2002) and Rucinski
(1997) to constrain the geometry of the system using the g, r, and i–band
data. This Binary Class may be eclipsing (EC,EC∗), semi–detached
(ESD), or detached (ED,ED∗). We have highest confidence in the
classification of those systems where Binary Classg = Binary Classr =
Binary Classi, which represent the subset of systems used in the analysis of
Section 5.
Name Color Class Spectral Class Binary Classg Binary Classr Binary Classi
SDSS J195954.01-002031.4 M1 · · · EC∗ EC∗ ESD
SDSS J200011.19+003806.5 M4 · · · EC∗ EC∗ EC∗
SDSS J200022.52+010142.2 M0 · · · EC ESD EC
SDSS J200126.50-010932.7 M0 · · · EC ESD ESD
SDSS J200215.36+001131.4 M0 · · · ESD ESD ESD
SDSS J200237.30+000335.4 M1 · · · EC EC EC
SDSS J200352.35+003621.5 M3 · · · EC/ESD EC ESD
SDSS J200432.38+001041.3 M0+WD · · · EC∗ EC∗ EC∗
SDSS J200526.79-003355.3 M3 · · · EC ED ED∗
SDSS J200537.23-004700.7 M1+WD · · · EC∗ ESD ESD
SDSS J200733.65-003802.4 M3+WD · · · ED ESD/ED ED
SDSS J200939.56+004111.2 M0 · · · EC∗ EC EC
SDSS J201031.94-010752.5 M1 · · · EC EC EC
SDSS J201210.97-001437.5 M0 · · · EC EC ESD
SDSS J201316.07+004530.8 M2 · · · ESD ESD ESD
SDSS J201359.32-003536.5 M0+WD · · · EC∗ EC EC
SDSS J201532.52+010620.9 M4 · · · EC EC EC
SDSS J201629.55-005837.7 M0 · · · EC EC∗ EC
SDSS J201920.65-010418.5 M0 · · · ED∗ ED ED
SDSS J202005.83-000153.6 M0 · · · EC EC ESD
SDSS J202054.31+011515.0 M2 · · · ESD ED ED
SDSS J202149.34+002125.3 M0 · · · EC EC∗ EC
SDSS J202247.66-002902.4 M0 · · · EC EC EC
SDSS J202401.30+000910.2 M0 · · · EC∗ ED∗ EC∗
SDSS J202428.40+004009.2 M2 · · · ESD ESD ESD
SDSS J202443.23-000729.2 M1 · · · EC EC/ESD EC/ESD
SDSS J202445.58+001743.7 M0 · · · ESD ESD ESD
SDSS J202449.56-000729.3 M0 · · · ED ED∗ ED
SDSS J202510.30+004747.7 M1+WD · · · EC∗ EC EC
SDSS J202518.82-010200.4 M0 · · · EC EC∗ EC
SDSS J202617.44-003738.6 M2 · · · EC EC EC
SDSS J202651.76-003452.6 M0 · · · EC∗ EC∗ EC∗
SDSS J202928.30-011327.8 M0 · · · EC EC EC
SDSS J203240.64-011527.6 M1 · · · EC ESD ESD
SDSS J203314.24-000523.1 M2 · · · ED ED ED
SDSS J203400.96-000222.4 M0 · · · EC EC/ESD EC
SDSS J203421.16+011013.2 M0 · · · ED ED ED
SDSS J203454.94+002959.4 M2 · · · ESD EC/ESD ESD
SDSS J203513.10-005239.2 M1 · · · ED∗ ED ED
SDSS J203521.96-011413.5 M0 · · · EC∗ EC∗ EC∗
SDSS J203528.19+001908.1 M4+WD · · · EC∗ ED∗ ED∗
SDSS J203940.39+001326.7 M1 · · · EC∗ EC∗ EC∗
SDSS J204138.75+000835.4 M1+WD · · · ESD ESD ESD
SDSS J204218.17-005222.2 M4+WD · · · ED ED∗ ED
SDSS J204308.35-001153.3 M0 · · · EC∗ EC∗ EC
SDSS J204323.64+000355.0 M0+WD · · · ED∗ ED∗ ED∗
SDSS J204409.16-010355.6 M0 · · · EC EC EC
SDSS J204427.38+000608.9 M2+WD · · · ESD ED ESD/ED
SDSS J204928.66-000945.3 M0 · · · ED∗ ED∗ ED∗
SDSS J204959.44-005341.4 M1 · · · ED∗ ED∗ ED∗
SDSS J205129.61+010656.4 M1 · · · ED ED ED
SDSS J205321.73+001536.4 M3+WD · · · EC/ESD EC EC
SDSS J205322.16-004918.9 M3 · · · ED ED∗ ED∗
SDSS J205329.31-001234.3 M2 · · · ESD ESD EC∗
SDSS J205435.12+003300.9 M3 · · · ESD/ED ESD ESD
SDSS J205438.11-005241.9 M0 · · · ESD EC EC
SDSS J205511.92-002309.3 M4+WD · · · ESD/ED ED ED∗
SDSS J205632.59-005627.1 M2 · · · ESD/ED ESD ESD/ED
SDSS J205703.28+000945.9 M0 · · · ESD ESD ESD
SDSS J205814.56-010306.0 M2 · · · ESD ESD EC/ESD
SDSS J205826.23-003202.4 M1 · · · ED∗ ED ED
SDSS J205836.60-001949.6 M2 · · · EC EC/ESD EC/ESD
SDSS J210023.58-004204.1 M0 · · · EC∗ EC∗ EC∗
SDSS J210302.06+001218.3 M1+WD · · · ED∗ ED ED
Continued on Next Page. . .
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TABLE 2 – Continued
Name Color Class Spectral Class Binary Classg Binary Classr Binary Classi
SDSS J210343.88+000303.2 M2+WD · · · EC EC ESD
SDSS J210454.18-004653.5 M2 · · · ED∗ ED ED
SDSS J210558.05-002420.9 M1 · · · ED ED ED
SDSS J210616.41-003934.5 M0 · · · EC EC EC
SDSS J210637.43+001249.8 M1+WD · · · EC∗ EC EC
SDSS J210726.81-003231.1 M1 · · · EC EC EC
SDSS J210750.98-000011.8 M2 · · · ED ED ED
SDSS J210803.61+001817.0 M1 · · · EC EC EC/ESD
SDSS J210959.44+000054.9 M2 · · · ED ED ED
SDSS J211314.48+000946.0 M1 · · · ESD/ED ED ED
SDSS J211343.89+004544.3 M3 · · · ESD/ED ESD ESD/ED
SDSS J211428.41-010357.2 M1+WD M+WD EC∗ EC EC/ESD
SDSS J211447.03-002902.1 M1 · · · ESD ESD ESD/ED
SDSS J211529.11-001859.6 M4+WD · · · ESD ED ED
SDSS J211552.58+010820.5 M4+WD · · · ED∗ ED ED
SDSS J211710.61-003141.2 M2 · · · ED∗ ED ED
SDSS J211735.06+000744.4 M2 · · · ED ED∗ ED
SDSS J211752.59-001203.3 M1 · · · ESD ESD ESD
SDSS J212203.13-010053.3 M1 · · · ED∗ ED∗ ED
SDSS J212257.90-003639.9 M2 · · · ESD ED∗ ED∗
SDSS J212317.32+001452.8 M3+WD · · · ED∗ ED∗ ED∗
SDSS J212323.18+001239.8 M1 · · · EC EC ESD
SDSS J212404.80+002456.9 M2 · · · ED ED∗ ED
SDSS J212404.88-000103.6 M5 · · · ESD/ED ESD/ED ESD
SDSS J212459.14+005441.1 M4+WD · · · EC EC ESD
SDSS J212531.92-010745.8 WD WD EC∗ EC∗ EC∗
SDSS J212723.59-005210.8 M4 · · · EC/ESD EC/ESD ESD/ED
SDSS J212806.16-001458.9 M4 · · · ED ED ED
SDSS J212834.81+004127.6 M4 · · · ESD ESD ESD
SDSS J212923.44+005652.6 M1 · · · ED∗ ED∗ ED∗
SDSS J213102.62+003132.6 M0 · · · ED ESD/ED ED
SDSS J213113.99-005125.4 M0 · · · ED ED ED
SDSS J213217.11-004923.2 M1 · · · EC ESD ESD
SDSS J213604.35+010304.2 M1 · · · ESD ED ED
SDSS J213651.60+010245.5 M0 · · · ED∗ ED∗ ED∗
SDSS J213804.17+001240.6 M3+WD · · · ED∗ ED∗ ED∗
SDSS J214043.65-010713.0 M5+WD · · · EC∗ EC EC/ESD
SDSS J214049.37+010814.0 M1 · · · ED∗ ED ED
SDSS J214109.00+011114.4 M0 · · · ED ED ED
SDSS J214426.03+004517.0 M1 · · · EC EC EC
SDSS J214439.75+011215.7 M0 · · · ESD ESD/ED ESD
SDSS J214559.50+005714.2 M0 · · · ED ED ED
SDSS J214617.64+004536.1 M2+WD · · · ED ED ED
SDSS J214758.26-001130.6 M2 · · · ESD ESD ESD/ED
SDSS J214824.41+005847.1 M1 · · · ED ED ED∗
SDSS J215136.74-001400.6 M2 · · · ESD/ED ESD/ED ED
SDSS J215248.73-011012.1 M5+WD · · · EC/ESD EC EC/ESD
SDSS J215258.38-005309.3 M1 · · · EC EC EC
SDSS J215802.85+002643.3 M1 · · · ED ED ED
SDSS J215811.08+002246.9 M0 · · · ESD ED ED
SDSS J215934.50+005652.7 M0+WD K5 ED ED ED
SDSS J222234.92-001655.0 M4+WD · · · ESD ESD EC/ESD
SDSS J222348.84-005332.6 M0 · · · ESD ESD ESD
SDSS J223019.23-001155.1 M1 · · · ED ESD ESD/ED
SDSS J224718.54+001741.0 M2 · · · ESD ESD/ED EC/ESD
SDSS J224836.22+005707.6 M3 · · · EC EC EC/ESD
SDSS J230032.79-002318.0 M2+WD · · · ESD ESD ED
SDSS J230037.41+003159.7 M2 · · · ED ED ED
SDSS J230039.13+004952.7 M4+WD · · · ED ESD/ED ESD
SDSS J230134.00-001912.0 M0 · · · ED ED ED
SDSS J230257.39+005011.4 M1+WD · · · ED ED ED
SDSS J230524.26+004746.8 M1 · · · ED∗ ED∗ ED∗
SDSS J230608.92+001142.3 M1 · · · EC ESD ESD
SDSS J230713.29-011437.1 WD · · · EC∗ EC∗ EC∗
SDSS J230939.86+010417.0 M2 · · · ED ED ED
SDSS J231437.24-011212.8 M1 · · · ESD EC/ESD EC/ESD
SDSS J231611.41+005151.1 M4 · · · ESD ESD ESD/ED
SDSS J231823.93-004415.2 M1 · · · EC EC EC
SDSS J231901.29+000319.2 M1 · · · ESD ESD ESD
SDSS J232055.10+002745.3 M3 · · · ESD EC EC
SDSS J232122.34-001928.7 M0 · · · ESD/ED ED ED
SDSS J232326.66+000309.9 M1 · · · ED ED ED
SDSS J232641.19+004744.1 M0 · · · ESD ESD ESD
SDSS J233408.77+002704.4 M2 · · · ESD ESD ESD
SDSS J233538.33-002927.3 M5+WD · · · EC EC EC∗
SDSS J234309.23-005717.1 M4+WD · · · EC∗ EC∗ EC∗
Continued on Next Page. . .
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TABLE 2 – Continued
Name Color Class Spectral Class Binary Classg Binary Classr Binary Classi
SDSS J234541.84+002621.1 M1+WD M1 ED ED ED
SDSS J234809.83-003156.4 M1 · · · ED ED ESD/ED
SDSS J235320.34+001614.1 M4 M4 ESD/ED EC ESD
SDSS J235540.00-000343.0 M2 · · · ED ED ED
SDSS J000308.69+000749.0 M4 · · · EC ESD ESD
SDSS J000436.67+010537.6 M4+WD · · · ED ESD ED
SDSS J000753.50+001759.7 M2 M2 ED ED ED
SDSS J000906.42-000753.1 M2 · · · ED ED ED
SDSS J001641.03-000925.2 M1 M0 EC EC EC
SDSS J002836.99-004514.9 M0 · · · EC EC EC
SDSS J003023.53+001432.7 M4 M4 ED ESD/ED ESD/ED
SDSS J003034.05+003916.9 M0 · · · ESD ESD ESD/ED
SDSS J003042.11+003420.1 M3 M4 ESD ED ED
SDSS J003316.30-001752.2 M4 M4 ESD/ED ESD ESD/ED
SDSS J003322.03-005552.6 M1 M1 ED∗ ED∗ ED∗
SDSS J003628.06-003124.8 M1+WD M+WD ESD/ED EC/ESD EC/ESD
SDSS J003841.29+010756.0 M1 M1 ED∗ ED∗ ED∗
SDSS J005506.78-005702.4 M4 M4 ESD ED ED
SDSS J005705.17+000704.7 M4 · · · ED ED ED
SDSS J005841.71+011337.8 M1 · · · ED ED ED∗
SDSS J012119.10-001949.9 M0 M0 EC∗ EC∗ EC
SDSS J013125.14-011100.1 M4 · · · ED∗ ED∗ ED∗
SDSS J013155.94-004224.7 M5 · · · ED ED ED
SDSS J013851.54-001621.6 M5+WD M5 EC EC EC
SDSS J015940.00+010328.4 M0 · · · ED ED ED
SDSS J020448.41+011052.2 M1 · · · ESD ESD ESD
SDSS J021121.56-003808.3 M1 · · · ED ED ED
SDSS J022548.47+004907.1 M0 M0 ED ED ED
SDSS J023614.59-002814.4 M4 · · · ED∗ ED ED∗
SDSS J023857.17-000428.9 M2 · · · ESD/ED ESD/ED ED
SDSS J024013.79-003759.7 M1 · · · ESD/ED ESD/ED ESD/ED
SDSS J024053.10+005944.9 M0 M0 ED ESD/ED ED
SDSS J024319.19-010218.1 M4 · · · ESD ESD ESD
SDSS J024446.51+003653.2 M0 · · · ESD ESD ESD
SDSS J024835.93+010520.2 M4 · · · ED∗ ED∗ ED∗
SDSS J024843.68-010055.3 M1 · · · ED ED∗ ED∗
SDSS J025331.12-000226.0 M2 M2 ED ED∗ ED
SDSS J025403.75+005854.2 WD WD EC∗ EC∗ EC∗
SDSS J025828.09+004758.7 M2 · · · ED ED ED
SDSS J025953.33-004400.2 M3+WD M4 EC∗ EC EC
SDSS J030304.48+004809.4 M1 M1 ED ED ED
SDSS J030402.15+004551.4 M6+WD M7 EC∗ EC ESD
SDSS J030834.42+005835.2 M0 · · · ESD ESD ESD
SDSS J030856.55-005450.7 M4+WD M4 EC EC EC
SDSS J031151.73-000123.6 M3 M4 ED∗ ED∗ ED∗
SDSS J031442.23+001030.3 M1 · · · EC EC EC
SDSS J031708.46-005846.1 M1 · · · ED ED∗ ED∗
SDSS J031820.88-003131.0 M2 · · · ED ED ED
SDSS J031858.28+002325.6 WD WD EC/ESD EC/ESD EC/ESD
SDSS J032048.68+003234.0 M0 · · · ED∗ ED ED∗
SDSS J032325.85+010634.9 M2 · · · ESD ED ED
SDSS J032413.10+000441.7 M1 · · · ESD ESD ESD
SDSS J032515.05-010239.7 M2 M3 ED ED ED
SDSS J032949.17-001240.8 M1+WD M0 ED ED ED∗
SDSS J033031.37-000137.5 M4 · · · EC/ESD ESD ESD
SDSS J033513.80+004252.8 M2+WD M1+WD EC/ESD EC/ESD EC/ESD
SDSS J033606.30+004959.4 M1 · · · ESD ESD ESD
SDSS J034302.81+010935.6 M0 · · · ED ED ED
SDSS J034748.36+002604.6 M2 · · · ED∗ ED∗ ED
SDSS J035003.61+000311.4 M3 · · · EC EC EC/ESD
SDSS J035300.50+004835.9 M4+WD · · · EC EC EC
SDSS J035325.66+000220.3 M3 · · · ED ED ED∗
SDSS J035856.16+004010.2 M4 · · · EC EC EC
SDSS J040034.93-003816.2 M4 · · · EC EC EC
SDSS J040054.13+005743.8 M3+WD · · · EC ESD ED∗
SDSS J040104.52-004409.8 M4 · · · ESD/ED ESD ESD
SDSS J040111.09-002959.1 M4 · · · ED∗ ED ED
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Table 3
Comparison of periodic objects found in SDSS Stripe 82 by Bhatti et al. (2010). We have run our pipeline on all 32 objects found in their
catalog, 11 of which pass our color cuts. We fail to find a significant period for 5 of the objects, and disagree with their period on 4 of
them (see Figure 1). We list the period ratios between the two studies; integer ratios represent period aliases, which we consider
concordance between the studies.
Name Period of Bhatti et al. (2010) Period (days) Period ratio
Objects passing our color cuts
SDSS J002851.08+000751.0 0.59098 · · · · · ·
SDSS J003042.11+003420.1 0.45705 0.3718388 1:0.8
SDSS J015429.30+005326.7 2.63902 · · · · · ·
SDSS J015940.00+010328.4 0.33779 0.3377942 1:1.0
SDSS J021121.56-003808.3 0.31210 0.6236612 1:2.0
SDSS J025953.33-004400.2 0.14418 0.1441834 1:1.0
SDSS J030834.42+005835.2 0.27080 0.2708026 1:1.0
SDSS J031823.88-010018.4 0.40704 · · · · · ·
SDSS J032515.05-010239.7 0.39451 0.3945195 1:1.0
SDSS J032949.17-001240.8 0.39196 0.3919552 1:1.0
SDSS J035300.50+004835.9 0.14855 0.1605031 1:1.1
Objects not passing our color cuts
SDSS J000845.39+002744.2 0.34419 0.4157259 1:1.2
SDSS J002719.16+002400.6 1.31839 · · · · · ·
SDSS J011155.73-002633.0 0.22758 0.2276482 1:1.0
SDSS J011156.52-005221.4 0.23002 0.2300215 1:1.0
SDSS J011302.57+004822.9 0.31660 1.2782116 1:4.0
SDSS J011405.02+001138.5 0.28550 0.2855018 1:1.0
SDSS J013536.05-011058.7 0.39226 0.3922680 1:1.0
SDSS J020540.08-002227.6 0.79789 0.7978849 1:1.0
SDSS J020816.51+003510.0 1.61420 1.6142439 1:1.0
SDSS J021624.34-001817.7 0.63678 0.6367674 1:1.0
SDSS J022733.94+002615.2 0.70626 0.7062323 1:1.0
SDSS J022858.99-004120.4 0.64725 · · · · · ·
SDSS J023621.96+011359.1 0.35666 0.3025580 1:0.8
SDSS J024109.55+004813.6 0.27645 0.2764460 1:1.0
SDSS J024255.78-001551.5 3.19764 3.1974704 1:1.0
SDSS J030753.52+005013.0 0.35353 0.3535264 1:1.0
SDSS J031002.47-000916.2 2.19058 2.1906948 1:1.0
SDSS J031021.22+001453.9 0.26684 0.2668447 1:1.0
SDSS J034256.26-000058.0 0.32034 0.3203364 1:1.0
SDSS J034757.70-001423.5 0.27509 0.2750874 1:1.0
SDSS J035138.50-003924.5 0.19892 0.1989188 1:1.0
